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I. Basis of the report 



I. Willi regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-7 

pages 

pages 



, as originally filed 



filed with the demand 



. filed wilh Ihc letter of 



^ the claims: 
pages 
pages 
pages 



,tis originally filed 

, as amended (together wilh any statement) under article 1 9 

, filed with the demand 



pages 8-10 



, filed wilh Ihe letter of 22.11. 2000 



^ the drawings: 
pages 1-2 



pages 
pages 



, as originally filed 



filed wilh the demand 



. filed with the lellcr of 



1 | the sequence listing part of Ihc description: 
pages 

pages 

pages 



, as originally filed 
, filed wilh the demand 



. filed with the letter of 



2. Wilh regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished lo this Authority in the following language which is: 

| | Ihe language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 1 or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in Ihe international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently lo this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond Ihe disclosure in the 
1 1 international application as filed has been furnished. 

□ The statement thai the information recorded in computer readable form is identical lo the written sequence listing has 
been furnished. 

4. 1 | The amendments have resulted in the cancellation of: 
| | the description, pages 
1 1 the claims, Nos. 



| | the drawings, shccl/llg 



I I This report has been established as if (sonic of) the amendments had not been made, since they have been considered to go 
" I— I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are r/fetved to 
in this report as "originally pled'' and are annexed to this report since thev do not contain amendments (littles 70. J 6 
and 70.17). " 

** Any replacement sheet containing such amendments must he referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I . Statement 



Novelty (N) Claims 1-15 YliS 

Claims NO 

Inventive step (IS) Claims 1-15 YliS 

Claims NO 

Industrial applicability (IA) Claims 1-15 YliS 

Claims NO 



2. Citations and explanations (Rule 70.7) 

The claimed invention relates to a method and device for 
controlling a turning operation. The invention is intended to 
solve the problem of providing a method and device, which 
reduces unevenness in the turned surface. The solution 
according to the claimed invention comprises a control unit 
and an actuator connected to the control unit and a tool 
holder. The actuator is adapted to impart a vibration motion 
in the lateral direction, wherein the tool holder is made to 
move alternatingly in and against the direction of feed and 
thereby simulating a larger nose radius of the cutting edge of 
a working tool. 

In their letter of 2000-11-16, the applicant has amended the 
original claim 1, 4, 8 and 12 to now state that the tool 
holder is made to move in a vibration manner alternatingly in 
and against the direction of feed when the device is mounted 
in the turning lathe. 

The document US, A, 5 170 103 shows a device for active 
vibration control comprising a control unit (102) and an 
actuator (64), connected to the control unit (102) and 
embedded in a tool holder (12) . A sensor (92) detects 
vibration movement and the actuator (64) generates counter 
vibration in order to dampen the detected vibration movement. 

The document US, A, 4 849 668 shows an active vibration 
damping system comprising a control unit (12) and two 
actuators (22, 24), connected to the control unit (12) and 
embedded in a beam (20) . The two actuators are arranged on 
opposite side of the centre axis of the beam (20), see figure 
4 . 

The documents JP, A, 63180401 and US, A, 5 558 477 also show 
devices for active vibration control comprising control units 

• • • / • • • 
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and embedded in tool holders, similar to the device described 
in document US, A, 5 170 103. 

However, none of these documents disclose a device for 
increasing the surface smoothness of a turning surface by 
simulating a larger nose radius of the cutting edge of the 
working tool. According to the invention, this simulation is 
performed by imparting a lateral vibrating motion to the tool 
holder and thereby causing it to vibrate even more in the 
direction of feed. 

According to the arguments stated above, the invention 
described in claims 1-15 is novel, has an inventive step and 
is industrially applicable. 
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1. A device for increasing the surface smoothness 
of a turned surface, said device comprising a control 
system comprising a control unit (7) and an actuator (9, 
11) connectible to the control unit and connectible with 
a tool holder (5) , characterised in that said 
actuator is adapted to impart a vibrating motion in the 
lateral direction to the tool holder, wherein the tool 
holder is made to move in a vibrating manner 
alternatingly in and against the direction of feed when 
the device is mounted in a turning lathe. 

2. A device as claimed in claim 1, charac- 
terised in that said actuator (9, 11) comprises an 
active element (9, 11) which is embeddable in the body of 
the tool holder (5) . 

3. A device as claimed in claim 1 or 2, char- 
acterised in that the control system comprises a 
vibration sensor (13, 15) connectible to the control unit 
(7) and connectible with the tool holder (5), that said 
vibration sensor is adapted to detect vibrations of the 
tool holder in the lateral direction, and that the con- 
trol unit is adapted to control the vibrating motion by 
controlling the actuator according to sensor signals from 
the vibration sensor. 

4. A turning tool holder, characterised 
in that it comprises an actuator (9, 11) which is adapted 
to impart a vibrating motion in the lateral direction to 
the turning tool holder (5), wherein the turning tool 
holder is made to move in a vibrating manner 
alternatingly in and against the direction of feed when 
the device is mounted in a turning lathe. 

5. A turning tool holder as claimed in claim 4, 
characterised in that said actuator (9, 11) 
comprises an active element (9, 11) which is embedded in 
the body of the turning tool holder (5) . 
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6. A turning tool holder as claimed in claim 4 or 5, 
characterised in that it comprises at least 
one pair of active elements, the active elements included 
in the pair being oppositely arranged on each side of the 
centre axis of the turning tool holder (5) . 

7. A turning tool holder as claimed in claim 4, 5 
or 6, characterised in that it comprises a 
vibration sensor (13, 15) which is embedded in the body 
of the turning tool holder (5) . 

8. A turning lathe comprising a tool holder (5) and 
an actuator (9, 11) connected with the tool holder, 
characterised in that the actuator is adapted 
to impart a vibrating motion in the lateral direction to 
the tool holder, in order to make the tool holder move in 
a vibrating manner alternatingly in and against the 
direction of feed. 

9. A turning lathe as claimed in claim 8, char- 
acterised in that it comprises a control system,, 
the control system comprising a control unit (7) and a 
vibration sensor (13, 15) connected to the control unit 
and connected with the tool holder, that said actuator 
is connected to the control unit, that said vibration 
sensor is adapted to detect the vibrations of the tool 
in the lateral direction, and that the control unit is 
adapted to control the vibrating motion by controlling 
the actuator according to sensor signals from the vibra- 
tion sensor . 

10. A turning lathe as claimed in claim 8 or 9, 
characterised in that said actuator (9, 11) 
comprises an active element (9, 11) which is embedded 
in the body of the tool holder (5) . 

11. A turning lathe as claimed in claim 10, 
characterised in that said active element 
(9, 11) is a piezoceramic element (9, 11) . 

12. A method for increasing the surface smoothness 
of a turned surface, comprising the step of controlling 
the vibrations of a tool holder during turning, 
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characterised by the step of imparting a 
vibrating motion in the lateral direction to the tool 
holder, in order to make the tool holder move in a 
vibrating manner alternatingly in and against the 
direction of feed, 

13. A method as claimed in claim 12, charac- 
terised by the step of imparting to the tool holder 
said vibrating motion by means of an actuator comprising 
an active element embedded in the body of the tool 
holder . 

14. A method as claimed in claim 13, charac- 
terised by the step of controlling in a fed-back 
manner said vibrating motion by detecting the lateral 
vibration of the tool holder and controlling said actua- 
tor according to said lateral vibration. 

15. A method as claimed in any one of claims 12-14, 
characterised by the step of adjusting said 
vibrating motion to the feeding speed. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/01884 



I. Basis of the report 



I. Willi regard to the elements of the international application:* 
| | the international application as originally tiled 



the description: 
pages 1-7 
pages 

pages 



, as originally filed 



filed with the demand 



. filed with the letter of 



the claims: 
pages 
pages 
pages 



, as originally filed 

, as amended (together with any statement) under article 1 9 

, filed with the demand 



P°e es 8-10 



^ the drawings: 
pages 1-2 
pages 
pages 



t filed with the letter of 22.11. 2000 



, as originally filed 
, filed with the demand 



filed with the letter of 



I 1 the sequence listing part of the description: 
pages 
pages 
pages 



, as originally filed 



, filed with the demand 



. filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 1 or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| [ furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

| 1 the description, pages 

( 1 the claims, Nos. 

| 1 the drawings, sheet/fig 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental I tox (Rule 70.2 (c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation wider Article 14 are referred to 
in this report as "originally filed'* and are annexed to this report since they do not contain amendments (Rtdes 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must he referred to under item I and annexed to this report. 



Form PCT/IPKAA109(Hox I) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/01884 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 

Novelty (N) 



Claims 1-15 
Claims 



YI-S 
NO 



Inventive step (IS) Claims 1-15 , YKS 

Claims NO 

Industrial applicability (IA) Claims 1-15 YES 

C laims NO 



2. Citations and explanations (Rule 70.7) 

The claimed invention relates to a method and device for 
controlling a turning operation. The invention is intended to 
solve the problem of providing a method and device, which 
reduces unevenness in the turned surface. The solution 
according to the claimed invention comprises a control unit 
and an actuator connected to the control unit and a tool 
holder. The actuator is adapted to impart a vibration motion 
in the lateral direction, wherein the tool holder is made to 
move alternatingly in and against the direction of feed and 
thereby simulating a larger nose radius of the cutting edge of 
a working tool. 

In their letter of 2000-11-16, the applicant has amended the 
original claim 1, 4, 8 and 12 to now state that the tool 
holder is made to move in a vibration manner alternatingly in 
and against the direction of feed when the device is mounted 
in the turning lathe. 



The document US, A, 5 170 103 shows a device for active 
vibration control comprising a control unit (102) and an 
actuator (64), connected to the control unit (102) and 
embedded in a tool holder (12) . A sensor (92) detects 
vibration movement and the actuator ( 64 ) generates counter 
vibration in order to dampen the detected vibration movement. 

The document US, A, 4 849 668 shows an active vibration 
damping system comprising a control unit (12) and two 
actuators (22, 24), connected to the control unit (12) and 
embedded in a beam (20) . The two actuators are arranged on 
opposite side of the centre axis of the beam (20) , see figure 
4 . 

The documents JP, A, 63180401 and US, A, 5 558 477 also show 
devices for active vibration control comprising control units 
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and embedded in tool holders, similar to the device described 
in document US, A, 5 170 103. 

However, none of these documents disclose a device for 
increasing the surface smoothness of a turning surface by- 
simulating a larger nose radius of the cutting edge of the 
working tool. According to the invention, this simulation is 
performed by imparting a lateral vibrating motion to the tool 
holder and thereby causing it to vibrate even more in* the 
direction of feed. 

According to the arguments stated above, the invention 
described in claims 1-15 is novel, has an inventive step and 
is industrially applicable. 
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CLAIMS 

1. A device for increasing the surface smoothness 
5 of a turned surface, said device comprising a control 

system comprising a control unit (7) and an actuator (9, 
11) connectible to the control unit and connectible with 
a tool holder (5), characterised in that said 
actuator is adapted to impart a vibrating motion in the 
10 lateral direction to the tool holder. 

2, A device as claimed in claim 1, char ac- 
terised in that said actuator (9, 11) comprises an 
active element (9, 11) which is embeddable in the body of 
the tool holder (5) . 

15 3. A device as claimed in claim 1 or 2, char- 

acterised in that the control system comprises a 
vibration sensor (13, 15) connectible to the control unit 
(7) and connectible with the tool holder (5>, that said 
vibration sensor is adapted to detect vibrations of the 

20 tool holder in the lateral direction, and that the con- 
trol unit is adapted to control the vibrating motion by 
controlling the actuator according to sensor signals from 
the vibration sensor. 

4. A turning tool holder, characterised 
25 in that it comprises an actuator (9, 11) which is adapted 

to impart a vibrating motion in the lateral direction to 
the turning tool holder (5) . 

5. A turning tool holder as claimed in claim 4, 
characterised in that said actuator (9, 11) 

30 comprises an active element (9, 11) which is embedded in 
the body of the turning tool holder (5) . 

6. A turning tool holder as claimed in claim 4 or 5, 
characterised in that it comprises at least 
one pair of active elements, the active elements included 

35 in the pair being oppositely arranged on each side of the 
centre axis of the turning tool holder (5) . 
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7. A turning tool holder as claimed in claim 4, 5 
or 6, characterised in that it comprises a 
vibration sensor (13, 15) which is embedded in the body 
of the turning tool holder (5) . 
5 8. A turning lathe comprising a tool holder (5) and 

an actuator (9, 11) connected with the tool holder, 
characterised in that the actuator is adapted 
to impart a vibrating motion in the lateral direction to 
the tool holder. 

10 9. A turning lathe as claimed in claim 8, ch a r - 

acterised in that it comprises a control system, 
the control system comprising a control unit (7) and a 
vibration sensor (13, 15) connected to the control unit 
and connected with the tool holder, that said actuator 

15 is connected to the control unit, that said vibration 
sensor is adapted to detect the vibrations of the tool 
in the lateral direction, and that the control unit is 
adapted to control the vibrating motion by controlling 
the actuator according to sensor signals from the vibra- 

20 tion sensor. 

10. A turning lathe as claimed in claim 8 or 9, 
characterised in that said actuator (9, 11) 
comprises an active element (9, 11) which is embedded 
in the body of the tool holder (5) . 

25 11. A turning lathe as claimed in claim 10, 

characterised in that said active element 
(9, 11) is a piezoceramic element (9, 11) . 

12. A method for increasing the surface smoothness 
of a turned surface, comprising the step of controlling 

30 the vibrations of a tool holder during turning, 

characterised by the step of imparting a 
vibrating motion in the lateral direction to the tool 
holder. 

■ 13. A method as claimed in claim 12, charac- 
35 terised by the step of imparting to the tool holder 
said vibrating motion by means of an actuator comprising 
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an active element embedded in the body of the tool 
holder. 

14. A method as claimed in claim 13, charac- 
terised by the step of controlling in a fed-back 

5 manner said vibrating motion by detecting the lateral 

vibration of the tool holder and controlling said actua- 
tor according to said lateral vibration. 

15. A method as claimed in any one of claims 12-14, 
characterised by the step of adjusting said 

10 vibrating motion to the feeding speed. 
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METOD OCH ANORDNING FOR STYRNING AV SVARVOPERATION 

Tekniskt omrade 

Foreliggande uppfinning avser en metod och en anord- 
ning for styrning av en svarvoperation, och narmare be- 
stamt en metod, en anordning, en svarvverktygshallare och 
5 en svarv for okning av ytjamnheten hos en svarvad yta. 
Bakgrundsteknik 

Nar ett arbetsstycke bearbetas med hjalp av en svarv 
uppkommer alltid en viss ojamnhet i den svarvade ytan. 
Ojamnheten kan liknas vid rander, eller gangor och upp- 
10 kommer pa grund av att det bearbetande verktygets skaran- 
de egg har en begransad nosradie. Verktygen tillverkas 
med flera olika standardradier . Eggens radie ger i kom- 
bination med matningen en yta som inte ar helt slat. Lag 
matningshastighet ger forvisso en . jamnare yta, men ar 
15 orationellt i industritillver kning och darfor inte nagon 
losning pa problemet. 

Av rationalitetsskal och kostnadsskal vore mycket 
vunnet om man trots f orhallandevis hog matningshastighet 
kunde astadkomma en yta med sa hog jamnhet att den efter- 
20 bearbetning som idag ofta erfordras kan elimineras eller 
i vart fall reduceras avsevart. 
Sammanf attning av uppfinningen 

Andamalet med foreliggande uppfinning ar att astad- 
komma en metod och en anordning for okning av ytjamnheten 
25 vid svarvning. 

Andamalet uppnas med en anordning respektive en 
metod enligt patentkraven 1 respektive 12. 
Kort beskrivning av ritningarna 

Uppfinningen och ytterligare fordelar med den kommer 
30 att beskrivas narmare nedan genom utf bringsexempel under 
; haiwisning till de atfoljande ritningarna, dar: 

fig 1 i eh schematisk perspektivvy visar en ut- 
foringsform av anordningen enligt uppfinningen; 
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fig 2 i en schematisk perspektivvy visar en ut- 
foringsform av en skarh&llare enligt uppf inningen; och 
fig 3 i en schematiskt vy ovanifran visar anord- 
. ningen enligt fig 1. 
5 Beskrivning av en utf 6ringsf orm 

I fig 1 visas principiellt en utf oringsf orm av an- 
ordningen, samt aven av skarhallaren enligt uppf inningen. 
Hanvisningsbeteckningen 1 anger ett arbetsstycke som ar 
uppsatt i en svarv och roterar i den riktning som visas 
10 av en pil PI. Arbetsstycket 1 bearbetas med ett verktyg 

3, som benamnes skar, som ar styvt forbundet med en verk- 
tygshallare 5, som benamnes skarhallare. Anordningen 
innefattar ett styrsystem med en styrenhet 7 och tva 
aktuatorer 9, 11, varav den ena antyds med streckade 
15 linjer i fig 1 och bada visas i fig 2, som visar sjalva 
skarhallaren 5 i en annan vy. 

Varje aktuator 9, 11 innefattar ett aktivt element 
9, 11, vilket har utgors av piezokeramelement . Ett piezo- 
keramelement kan i sin tur vara utfort som en enhet eller 
20 med fordel vara uppbyggt som en sa kallad stack och/eller 
av flera delelement. Saledes kan elementet vara en solid 
kropp eller flera individuella men sammansatta och sam- 
verkande kroppar. De aktiva elementen 9, 11 ar inbaddade 
i skarhallarens 5 kropp, som aven benamnes skaft. Narmare 
.25 bestamt ar de ingjutna. Ingjutningen utfors genom att for 
varje aktivt element 9, 11 utformas en urtagning i verk- 
tygshallarens kropp, varefter det aktiva elementet 9, 11 
placeras dari och gjuts over. Det aktiva elementet 25, 27 
limmas f oretradesvis mot urtagningens bottenyta. De akti- 
30 va elementen 9, 11 ar inbaddade tamligen grunt, eller yt- 
nara, i skarhallaren 5, dvs nara dess sidoytor 5d, 5e. 
Vidare ar de aktiva elementen 9, 11 plattformiga och ar 
parallelli:, motstaende anordnade. De aktiva elementen 9, 
11 ar darvid anordnade pa var sin sida om skarhallarens 5 
35 geometriska centrumaxel, vilken ar markerad med I-I i fig 
2. Ett aktivt element 9, 11 karaktariseras av att det 
andrar dimension nar en elektrisk spanning anbringas over 
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10 



15 



20 



25 



30 



det. Dimensionsforandringen st&r i ett f6rhallande till 
sp&nningen. Vidare ar verktyget 3 monterat pa hallarens 5 
ovansida 5c. 

Styrenheten 7 ar via en ledning 15 och en kontakt 17 
ansluten till skarhallaren 5, Inuti, dvs inbaddade i, 
skarhallaren 5 loper till/fran kontakten 17 ledare 30-33 
till de aktiva elementen, eller piezokeramelementen, 9, 
11, se fig 3. Piezokeramelementen 9, 11 ar langstrackta i 
skarhallarens 5 langdled och ledarna 30-33, som tva och 
tva ar anslutna till var sitt piezokeramelement 9, 11, ar 
anslutna till deras framandar 11a respektive 9a och bak- 
andar lib respektive 9b. 

Anordningen fungerar enligt foljande. Verktyget 3 
och skarhallaren 5 matas i riktningen av pilen P2 med en 
viss matningshastighet M. Arbetsstycket roterar i pilens 
PI riktning med en viss skarhastighet . Kombinationen av 
att M>0, och verktygets 3 egg har en radie ger upphov 
till kvarstaende, skruvformigt forlopande asar pa den be- 
arbetade ytan. Asarna framstar narmast som rander. Styr- 
enheten 7 matar aktutatorerna och narmare bestamt piezo- 
keramelementen 9, 11 med styrspanningar . Nar piezokeram- 
elementen 9, 11 spanningssatts forlangs de saledes i 
hogre eller mindre grad beroende pa spanningarnas ampli- 
tuder. Med andra ord erhaller varje piezokeramelement 9, 
11 en dimensionsf orandring i sin langdled, vilken aven ar 
skarhallarens 5 langdled. Piezokeramelementen 9, 11 ar 
f oretradesvis inbaddade i skarhallaren 5 sa att deras 
begransningsytor anligger direkt mot materialet i skar- 
hallarens 5 kropp. Piezokeramelementen 9, 11 har mot- 
staende kraf tf ormedlande ytor i form av sina andytor vid 
andarna 9a, 9b, 11a och lib. Dessa andytor overfor piezo- 
keramelementens 9, 11 langdf orandringar i skarhallarens 5 
kropp. Eftersom piezokeramelementen 9, 11 ar belagna pa 
avstand fran verktygshallarens 5 centrumaxel I-I skapar 
langdf orandringarna vridande moment, vilka med den visade 
placeringen av piezokeramelementen 9, 11 yttrar sig som 
bojning. Med uttrycket "pa avstand fran centrumaxeln" 
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avses att piezokeramelementens 9, 11 geometriska centrum- 
axlar inte sammanf aller med sk&rhallarens 5 geometriska 
centrumaxel. 0m centrumaxlarna skulle sammanf alia sa 
skulle inget bojande moment astadkommas utan enbart en 
5 ren langdf orandring av skarhallaren 23. Detsamma skulle 
galla om bada piezokeramelementen 9, 11 skulle langdfor- 
andras i fas och lika mycket. De krafter som induceras 
med hjalp av piezokeramelementen 9, 11 bojer skarhalla- 
rens 5 framande 5a i sidled, fran sida till sida, tack 

10 vare att styrspanningarna till respektive piezokeramele- 
ment 9, 11 anbringas sa att piezokeramelementen 9, 11 
langdf orandras i motfas mot varandra. Skarhallaren 5 
bringas saledes att vibrationsartat rora sig omvaxlande 
med och mot matningsriktningen. 

15 De vridande momenten verkar saledes kring en axel 

som ar vinkelrat mot centrumaxeln I-I och skapar en 
vibrationsrorelse i sidled, sasom anges med pilen P3. 
Genom sidovibrat ionerna breddas det spar som verktyget 
skapar i arbetsstyckets 1 yta och randerna arbetas bort . 

20 Styrspanningarnas utseende ar dock av betydelse for 

resultatet. I ett foredraget utforande av anordningen 
alstrar styrenheten 7 sammansatta styrspanningar med ett 
brett, brusliknande f rekvensinnehall . En faktor i detta 
sammanhang ar dock matningshastigheten M, som kan variera 

25 tamligen kraftigt mellan olika svarvoperat loner . Mat- 
ningshastigheten har framst betydelse for styrspanningar- 
nas amplitud. En foredragen utf oringsf orm av anordningen 
enligt uppfinningen innefattar darfor en styrenhet som ar 
installbar med avseende pa styrspanningarnas amplitud. 

30 Darigenom kan olika amplituder alstras. 
Alternativa utf oringsf ormer 

Ovanstaende beskrivning utgor vasentligen ett ej be- 
gransande" exempel pa hur anordningen enligt uppfinningen 
kan vara utformad. Manga modif ieringar ar mojliga inom 

35 ramen for uppfinningen sasom den definieras i de atfol- 
jande patentkraven. Nedan foljer nagra exempel pa sadana 
modif ieringar . 
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I en alternativ utf oringsf orm innefattar styrenheten 
aven ett organ for installning av f rekvensinnehallet i 
styrspanningarna . 



spanningarna . 

I ytterligare en alternativ utf oringsf orm av anord- 
ningen enligt uppfinningen arbetar styrenheten 7 med 
aterkopplad styrning, vilket innebar att den stravar 
efter att stalla in vibrationernas amplitud pa en ISmplig 
niva med hjalp av aterkoppling fran sensorer. Styrenheten 
7 ar valbar bland manga olika typer, exempelvis analog 
aterkopplad styrenhet, konventionell PID-regulator, adap- 
tiv regulator eller nagon annan lamplig typ av styrenhet. 
For astadkommande av namnda aterkopplade styrning ar sen- 
sorer 13, 15 anordnade i skarhallaren 5, sasom askadlig- 
gors i figurerna. Sensorer 13, 15 ar anordnade framfor 
aktuatorerna 9, 11. Med framfor avses narmre den ande av 
skarhallaren 5 dar verktyget 3 ar monterat, vilken ande 
naturligt betraktas som skarhallarens 5 framre ande 5a. 
Motstaende ande 5b ar saledes skarhallarens 5 bakre ande. 
Sensorerna 13, 15 utgors av piezoelektriska kristaller 
som alstrar en elektrisk spanning nar de utsatts for 
kraf tpaverkan . Sensorerna 13, 15 ar f oretradesvis , i lik- 
het med aktuatorerna 9, 11 inbaddade i skarhallarens 5 
kropp och ar elektriskt forbundna med styrenheten 7 via 
ledare som ar anslutna pa motsvarande satt som aktuato- 
rernas ledare 30-33, men som av tydlighetsskal ej visas. 

Sensorerna 13, 15 utsatts for omvaxlande drag- och 
tryckkraf ter . Varje sensor 13, 15 alstrar da en sensor- 
spanning som varierar i takt med kraf tvariationerna . Sen- 
sorspanningarna detekteras och analyseras av styrenheten 
7, som styr aktuatorerna 9, Hi enlighet med onskad 
amplitud hos sensorspanningarna . Den reglering som detta 
innebar utfors med hjalp av en regleralgoritm. Det finns 
manga kanda regleralgoritmer att valja bland. 



I en annan alternativ utf oringsf orm har styrenheten 
forinstallda varden p& frekvens och amplitud for styr- 
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I annu en alternativ utf oringsf orm av anordningen 
enligt uppfinningen tar styrenheten hansyn till vilken 
matningshastighet som ar aktuell, dvs den har ett organ 
for angivelse av vilken matningshastighet som ar aktuell 
5 for den svarvoperation som skall paborjas. I en NC-styrd 
svarv kan organet till och med automatiskt hamta denna 
information direkt fran NC-styrsystemet . 

En annan mojlig modifiering ar att andra antalet 
aktuatorer. I det enklaste fallet ar en aktuator anordnad 

10 i verktygshallaren . For att man skall uppna en mer sym- 
metrisk kraf tpaverkan pa verktygshallaren ar det dock en 
fordel att anordna atminstone det ovan beskrivna aktua- 
torparet med den beskrivna motstaende placeringen. Det 
finns inget som hindrar att man anordnar fler aktuatorer, 

15 som ar parvis och motstaende monterade i verktygshalla- 
ren. Av praktiska skal och med tanke pa produktionskost- 
nader ar det dock en nackdel att badda in manga aktua- 
torer. 

Sattet att montera de aktiva elementen kan varieras. 

20 Utover ovannamnda monteringssatt kan de till exempel for- 
monteras i en gjutform i vilken verktygshallaren gjuts. 
Om de gjuts in i efterhand, sasom har beskrivits ovan kan 
de antingen tackas med samma material som verktygshalla- 
ren ar tillverkat av eller nagot annat lampligt material. 

25 Vidare ar alternativ till den ovan beskrivna, foredragna 
monteringen dar elementen visserligen lirrmas mot urtag- 
ningens botten men tva motstaende kraf t f ormedlingsytor 
vasentligen alstrar de vridande momenten ar andra alter- 
nativ mojliga. Ett sadant innebar att dimensionsf orand- 

30 ringen helt overfors via limf orbandet , vilket i princip. 
ar mojligt med dagens mest hallfasta lim. I det fallet 
kan ovannamnda kraf t f ormeslingsyotors anliggning utelam- 
nas, vilket minskar kraven pa passning. Aven andra 
varianter ryms inom ramen for uppfinningen. 

35 De aktiva elementen ar formmassigt inte bundna till 

att vara ratblocksf ormiga och plattformiga som de visade 
elementen, utan formen kan variera. Piatt formigheten ar 
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dock en fordel, eftersom den bidrar till att minimera 
elementets volym. Vidare ar langstrackthet en god form- 
egenskap som ocks& bidrar till att elementet far en liten 
volym. Det ar darvid att foredra att dimensionsf orand- 
ringarna sker i elementets langdled. 

Principiellt ryms andra aktuatortyper och -monte- 
ringar an de ovan beskrivna inom ramen for uppf inningen . 
InbSddade, aktiva element uppvisar dock tydliga fordelar. 
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PATENTKRAV 

■ " ' " - - ■ ' * 

1. Anordning for okning av ytjamnheten hos en svar- 

5 vad yta, vilken anordning innefattar ett styrsystem * inne- 
fattande en styrenhet (7) och en till styrenheten anslut- 
bar och med en verktygshallare (5) forbindbar aktuator 
(9, 11) kannetecknad av att namnda aktuator 
ar inrattad att bibringa verktygshallaren en vibrations- 
10 rorelse i sidled. 

2. Anordning enligt patentkrav 1, kanne- 
tecknad av att namnda aktuator (9, 11) innef attar 
ett aktivt element (9, 11) som ar inbaddbart i verktygs- 
hallarens (5) kropp. 

15 3. Anordning enligt patentkrav 1 eller 2, 

kannetecknad av att styrsystemet innefattar 
en till styrenheten (7) anslutbar och med verktygshalla- 
ren (5) forbindbar vibrationssensor (13, 15), att namnda 
vibrationssensor ar anordnad for avkanning av verktygs- 

20 hallarens vibrationer i sidled och att styrenheten ar an- 
ordnad for styrning av vibrationsrorelsen genom styrning 
av aktuatorn i beroende av sensorsignaler fran vibra- 
tions sens or n . 

4. Svarvverktygshallare, kannetecknad 
25 av att den innefattar en aktuator (9, 11), som ar anord- 
nad att bibringa svarvver ktygshallaren (5) en vibrations- 
rorelse i sidled. 

5. Svarvverktygshallare enligt patentkrav 4, 
kannetecknad av att namnda aktuator (9 7 11) 

30 innefattar ett aktivt element (9, 11), som ar inbaddat i 
svarvverktygshallarens (5) kropp. 

6. Svarvverktygshallare enligt patentkrav 4 eller 5, 
kanne""tecknad av att den innefattar minst ett 
par aktiva element, varvid de i paret ingaende aktiva 

35 elementen ar motstaende anordnade pa var sin sida om 
svarvverktygshallarens (5) centrumaxel . 
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7. SvarvverktygshcLllare enligt patentkrav 4, 5 eller 
6, kannetecknad av att den innef attar en vib- 
rationssensor (13, 15) , som ar inbaddad i svarvverktygs- 
hallarens (5) kropp. 

8. Svarv innef attande en verktygshallare (5) och en 
med verktygshallaren forbunden aktuator (9, 11) , 
kannetecknad av att aktuatorn ar anordnad att 
bibringa verktygshallaren en vibrationsrorelse i sidled. 

9. Svarv enligt patentkrav 8, kanneteck- 
nad av att den innefattar ett styrsystem, varvid styr- 
systemet innefattar en styrenhet (7) och en till styr- 
enheten ansluten och med verktygshallaren forbunden vib- 
rationssensor (13, 15), att namnda aktuator ar ansluten 
till styrenheten, att namnda vibrationssensor ar anordnad 
for avkanning av verktygets vibrationer i sidled och att 
styrenheten ar anordnad for styrning av vibrationsrorel- 
sen genom styrning av aktuatorn i beroende av sensorsig- 
naler fran vibrat ionssensorn . 

10. Svarv enligt patentkrav 8 eller 9, kanne- 
tecknad av att namnda aktuator (9, 11) innefattar 
ett aktivt element (9, 11) som ar inbaddat i verktygshal- 
larens (5) kropp. 

11. Svarv enligt patentkrav 10, kSnneteck- 
n a d av att namnda aktiva element (9, II) utgors av ett 
piezokeramelement (9, 11) . . 

12. Metod for okning av ytjamnheten hos en svarvad 
yta, innefattande att styra en ver ktygshallares vibra- 
tioner under svarvning, kannetecknad av att 
bibringa verktygshallaren en vibrationsrorelse i sidled. 

13. Metod enligt patentkrav 12, kanneteck- 
nad av att bibringa verktygshallaren namnda vibra- 
tionsrorelse med hjalp av en aktuator innefattande ett.i 
verktygsh'allarens kropp inbaddat aktivt element. 

14. Metod enligt patentkrav 13, kanneteck- 
nad av att aterkopplat styra namnda vibrationsrorelse 
genom att avkanna verktygshallarens sidovibration och 
styra namnda aktuator i beroende av namnda sidovibration. 
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15. Metod enligt nagot av patentkraven 12-14, 
kannetecknad av att anpassa namnda vibra- 
tionsrorelse med hansyn tagen till matningshastigheten, 
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S AMMAN DRAG 



Uppfinningen avser en anordning f<5r dkning.av yt- 
j^mnheten hos en svarvad yta, vilken anordning innef attar 
ett styrsystem med en styrenhet (7) och en till styren- 
heten anslutbar och med en verktygshallare (5) forbindbar 
aktuator (9) . Aktuatorn ar inrattad att bibringa verk- 
tygshallaren en vibrationsrorelse i sidled. 

Uppfinningen avser aven en metod for okning av yt- 
jamnheten hos en svarvad yta, innef attande att styra en 
verktygshallares vibrationer under svarvning. Metoden 
innefattar vidare att bibringa verktygshallaren en vib- 
rationsrorelse i sidled. 

Dartill avser uppfinningen en svarv respektive en 
svarvverktygshallare som i likhet med anordningen ar ut- 
formade for att astadkomma namnda vibrationsrorelse i 
sidled. 
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METHOD AND DEVICE FOR CONTROLLING A TURNING OPERATION 

Field of the Invention 

The present invention relates to a method and a 
device for controlling a turning operation, more speci- 
fically a method, a device, a turning tool holder and 
5 a turning lathe for increasing the surface smoothness 
of a turned surface. 
Background Art 

When a workpiece is worked by means of a lathe, a 
certain degree of unevenness always arises in the turn- 

10 ed surface. The unevenness can be resembled to stripes 
or threads and arises owing to the cutting edge of the 
working tool having a limited nose radius. The tools 
are manufactured with a plurality of different standard 
radii. The radius of the cutting edge results, in combi- 

15 nation with the feeding, in a surface which is not quite 
smooth. A low feeding speed certainly gives a smoother 
surface but is irrational in industrial manufacture and 
therefore does not solve the problem. 

For reasons of rationality and expense, much would 

20 be gained if, in spite of a relatively high feeding 

speed, it would be possible to obtain a surface having 
such a high smoothness that the finishing which today is 
often necessary can be eliminated or, in any case, be 
significantly reduced. 

25 Summary of the Invention 

An object of the present invention is to provide 
a method and a device for increasing the surface smooth- 
ness in turning. 

4 The object is achieved by a device and a method 

30 according to claims 1 and 12, respectively. 
• Brief Description of the Drawings 

The invention and further advantages thereof will 
now be described in more detail by way of embodiments 
with reference to the accompanying drawings, in which 
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Fig. 1 is a schematic perspective view of an embodi- 
ment of the inventive device; 

Fig. 2 is a schematic view of an embodiment of a 
tool holder according to the invention; and 

Fig. 3 is a schematic plan view of the device in 
Fig. 1. 

Description of an Embodiment 

Fig. 1 illustrates essentially an embodiment of 
the device and also of the tool holder according to 
the invention. Reference numeral 1 indicates a workpiece 
which is arranged in a lathe and rotates in the direction 
indicated by arrow PI. The workpiece 1 is worked by means 
of a tool 3, here referred to as insert, which is rigidly 
connected to a tool holder 5, here referred to as insert 
holder. The device comprises a control system with a con- 
trol unit 7 and two actuators 9, 11, one of which is 
indicated by dashed lines in Fig. 1 and both of which are 
shown in Fig. 2, which illustrates the actual tool holder 
5 in a different view. 

Each actuator 9, 11 comprises an active element 9, 
11, which here is a piezoceramic element. A piezocera- 
mic element can in turn be designed as a unit or advan- 
tageously be made up as a so-called stack and/or of seve- 
ral partial elements. Thus the element can be a solid 
body or a plurality of individual, but composed and 
interacting bodies. The active elements 9, 11 are embed- 
ded in the body of the tool holder 5, which is also 
referred to as shaft. More specifically, they are fix- 
ed by casting. The casting is carried out by forming for 
each active element 9, 11 a recess in the body of the 
tool holder, whereupon the active element 9, 11 is placed 
therein and covered by casting. The active element 25, 27 
is glued preferably to the bottom surface of the recess. 
The active elements 9, 11 are embedded fairly close to 
the surface of the tool holder 5, i.e. close to its late- 
ral surfaces 5d, 5e. Moreover, the active elements 9, 11 
are plate-shaped and are oppositely arranged in parallel. 
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The active elements 9, 11 are arranged on each side of 
the centre axis of the tool holder 5, said centre axis 
being designated I-i in Fig. 2. An active element 9, 11 
is characterised in that it changes dimension when an 
5 electric voltage is applied across the same. The dimen- 
sional change is related to the voltage. Moreover, the 
tool 3 is mounted on the upper side 5c of the holder 5. 

The control unit 7 is via a conduit 15 and a ter- 
minal 17 connected to the tool holder 5. Inside, i.e. 

10 embedded in, the tool holder 5 extend to/from the termi- 
nal 17 conductors 30-33 of the active elements, or the 
piezoceramic elements 9, 11, see Fig. 3. The piezoceramic 
elements 9, 11 are elongate in the longitudinal direction 
of the tool holder 5, and the conductors 30-33, which are 

15 connected in pairs to a piezoceramic element 9, 11 each, 
are connected to the front ends 11a, 9a and rear ends 
lib, 9b thereof. 

The device operates as follows. The tool 3 and the 
tool holder 5 are fed in the direction of arrow P2 at 

20 a certain feeding speed M. The workpiece rotates in the 
direction of arrow PI at a certain cutting speed. The 
combination of M>0, and the edge of the tool 3 having a 
radius causes remaining, helically extending ridges on 
the worked surface. More than anything, the ridges resem- 

25 ble stripes. The control unit 7 feeds control voltages to 
the actuators, more specifically to the piezoceramic ele- 
ments 9, 11. When voltage is applied to the piezoceramic 
elements 9, 11, they are thus extended to a greater or 
smaller degree depending on the amplitudes of the vol- 

30 tages. In other words, each piezoceramic element 9, 11 
obtains a dimensional change in its longitudinal direc- 
tion, which also is the longitudinal direction of the 
tool holder 5. The piezoceramic elements 9, 11 are pre- 
ferably embedded in the tool holder 5 so that their 

35 boundary surfaces abut directly against the material of 
the body of the tool holder 5. The piezoceramic elements 
9, 11 have opposite power-transmitting surfaces in the 
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form of their end faces at the ends 9a, 9b, 11a and lib. 
The end faces transfer the longitudinal changes of the 
piezoceramic elements 9, 11 in the body of the tool 
> holder 5. Since the piezoceramic elements 9, 11 are 

5 spaced from the centre axis I-I of the tool holder 5, 
the longitudinal changes generate turning moments which 
in the illustrated arrangement of the piezoceramic ele- 
ments 9, 11 show themselves as bending. By the expression 
"spaced from the centre axis" is meant that the centre 

10 axes of the piezoceramic elements 9, 11 do not coincide 
with the centre axis of the tool holder 5. If the centre 
axes should coincide, no bending moment would be obtain- 
ed, but merely a pure longitudinal change of the tool 
holder 5. The same would apply if the two piezoceramic 

15 elements 9, 11 should be longitudinally changed concur- 
rently and to the same extent. The forces induced by 
means of the piezoceramic elements 9, 11 bend the front 
end 5a of the tool holder 5 in the lateral direction, 
from side to side, thanks to the control voltages to the 

20 respective piezoceramic elements 9, 11 being applied so 
that the piezoceramic elements 9, 11 are longitudinally 
changed in opposition to each other. Thus the tool holder 
5 is made to move in a vibrating manner alternatingly in 
and against the direction of feed. 

25 The turning moments thus act about an axis which 

is perpendicular to the centre axis I-I and produce a 
vibrating motion in the lateral direction, as indicated 
by arrow P3. By the lateral vibrations, the groove which 
the tool forms in the surface of the workpiece 1 is 

30 widened and the stripes are worked off. The appearance 
of the control voltages, however, is important to the 
result. In a preferred embodiment of the device, the con- 
trol unit 7 generates composite control voltages having a 
wide, noise-like frequency content. A factor in this con- 

35 text, however, is the feeding speed M which may vary 

quite considerably between different turning operations. 
The feeding speed is above all important to the amplitude 
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of the control voltages. A preferred embodiment of the 
inventive device therefore comprises a control unit which 
is adjustable in respect of the amplitude of the control 
voltages. As a result, different amplitudes can be gene- 
5 rated. 

Alternative Embodiments 

The above specification essentially constitutes a 
non-limiting example of how the device according to the 
invention can be designed. Many modifications are pos- 

10 sible within the scope of the invention as defined in 

the appended claims. Below follow some examples of such 
modifications . 

In an alternative embodiment, the control unit also 
comprises a means for adjusting the frequency content of 

15 the control voltages. 

In a further alternative embodiment, the control 
unit has preset values of frequency and amplitude of the 
control voltages. 

In one more alternative embodiment of the inventive 

20 device, the control unit 7 operates with fed-back con- 
trol, which means that it strives to set the amplitude 
of the vibrations at a suitable level by means of feed- 
back from sensors. The control unit 7 can be selected 
among many different types, such as analog fed-back con- 

25 trol unit, conventional PID regulator, adaptive regulator 
or some other suitable type of control unit. To achieve 
said fed-back control, the sensors 13, 15 are arranged in 
the tool holder 5 as illustrated in the Figures. The sen- 
sors 13, 15 are arranged in front of the actuators 9, 11. 

30 By "in front of" is meant closer to the end of the tool 
holder 5 where the tool 3 is mounted, said end being 
naturally considered the front end 5a of the tool holder 
5. The opposite end 5b thus is the rear end of the tool 
holder 5. The sensors 13, 15 consist of piezoelectric 

35 crystals which generate an electric voltage when subject- 
ed to forces. The sensors 13, 15 are preferably, like the 
actuators 9, 11, embedded in the body of the tool holder 
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5 and are electrically connected with the control unit 7 
via conductors which are connected in the same way as the 
conductors 30-33 of the actuators, but which for reasons 
of clarity are not shown. 
5 The sensors 13, 15 are subjected to alternating 

pulling and pressing forces. Each sensor 13, 15 then 
generates a sensor voltage which varies concurrently 
with the variations in force. The sensor voltages are 
detected and analysed by the control unit 7, which con- 
10 trols the actuators 9, 11 in accordance with the desired 
amplitude of the sensor voltages. The regulation which 
this involves is carried out by means of a control algo- 
rithm. A large number of known control algorithms are 
available . 

15 In one more alternative embodiment of the device 

according to the invention, the control unit takes 
the present feeding speed into consideration, i.e. the 
control unit has a means for indicating which feeding 
speed is appropriate for the turning operation which is 

20 to begin. In an NC-controlled lathe, the means can even 
automatically collect this information directly from the 
NC control system. 

A further possible modification is to change the 
number of actuators. In the simplest case, one actuator 

25 is arranged in the tool holder. To achieve a more symme- 
tric application of forces on the tool holder, it is how- 
ever advantageous to arrange at least the above-described 
pair of actuators in the described opposite arrangement. 
There is nothing to prevent that a larger number of 

30 actuators are arranged which are oppositely arranged in 
pairs in the tool holder. For practical reasons and in 
view of the production costs, it is however disadvanta- 
geous to embed a large number of actuators. 

The method of mounting the active elements may be 

35 varied. In addition to the above-mentioned way of mount- 
ing, they can be, for example, premounted in a mould in 
which the tool holder is cast. If they are fixed by cast- 
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ing later, as has been described above, they can either 
be covered with the same material as that of which the 
tool holder is made or with some other convenient mate- 
rial. Moreover it is possible to use alternatives to the 
5 above-described, preferred mounting, where the elements 
are certainly glued to the base of the recess but two 
opposite power-transmitting surfaces essentially gene- 
rate the turning moments. Such an alternative means that 
the dimensional change is completely transferred via the 

10 glue joint, which in principle is possible with today's 
strongest adhesives. In that case, the abutment of the 
above-mentioned power-transmitting surfaces can be omit- 
ted, which reduces the claims for adaptation. Also other 
variants are contained within the scope of the invention. 

15 The active elements are in respect of form not bound 

to be rectangularly parallelepipedal and plate-shaped as 
the shown elements, but the form may vary. The plate 
shape, however, is advantageous since it contributes to 
minimising the volume of the element. Moreover, an elon- 

20 gate form is an excellent property which also contributes 
to imparting to the element a small volume. It is prefer- 
red that the dimensional changes occur in the longitudi- 
nal direction of the element. 

Basically, other types of actuators and ways of 

25 mounting than those described above are contained with- 
in the scope of the invention. However, embedded, active 
elements have obvious advantages. 
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CLAIMS 

1. A device for increasing the surface smoothness 
5 of a turned surface, said device comprising a control 

system comprising a control unit (7) and an actuator (9, 
11) connectible to the control unit and connectible with 
a tool holder (5), characterised in that said 
actuator is adapted to impart a vibrating motion in the 
10 lateral direction to the tool holder. 

2. A device as claimed in claim 1, charac- 
terised in that said actuator (9, 11) comprises an 
active element (9, 11) which is embeddable in the body of 
the tool holder (5). 

15 3. A device as claimed in claim 1 or 2, char- 

acterised in that the control system comprises a 
vibration sensor (13, 15) connectible to the control unit 
(7) and connectible with the tool holder (5), that said 
vibration sensor is adapted to detect vibrations of the 

20 tool holder in the lateral direction, and that the con- 
trol unit is adapted to control the vibrating motion by 
controlling the actuator according to sensor signals from 
the vibration sensor. 

4. A turning tool holder, characterised 
25 in that it comprises an actuator (9, 11) which is adapted 

to impart a vibrating motion in the lateral direction to 
the turning tool holder (5) . 

5. A turning tool holder as claimed in claim 4, 
characterised in that said actuator (9, 11) 

30 comprises an active element (9, 11) which is embedded in 
the body of the turning tool holder (5) . 

6. A turning tool holder as claimed in claim 4 or 5, 
characterised in that it comprises at least 
one pair of active elements, the active elements included 

35 in the pair being oppositely arranged on each side of the 
centre axis of the turning tool holder (5) . 
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7. A turning tool holder as claimed in claim 4, 5 
or 6, characterised in that it comprises a 
vibration sensor (13, 15) which is embedded in the body 
of the turning tool holder (5) . 
5 8. A turning lathe comprising a tool holder (5) and 

an actuator (9, 11) connected with the tool holder, 
characterised in that the actuator is adapted 
to impart a vibrating motion in the lateral direction to 
the tool holder. 

10 9. A turning lathe as claimed in claim 8, char- 

acterised in that it comprises a control system, 
the control system comprising a control unit (7) and a 
vibration sensor (13, 15) connected to the control unit 
and connected with the tool holder, that said actuator 

15 is connected to the control unit, that said vibration 
sensor is adapted to detect the vibrations of the tool 
in the lateral direction, and that the control unit is 
adapted to control the vibrating motion by controlling 
the actuator according to sensor signals from the vibra- 

20 tion sensor. 

10. A turning lathe as claimed in claim 8 or 9, 
characterised in that said actuator (9, 11) 
comprises an active element (9, 11) which is embedded 
in the body of the tool holder (5) . 

25 11. A turning lathe as claimed in claim 10, 

characterised in that said active element 
(9, 11) is a piezoceramic element (9, 11) . 

12. A method for increasing the surface smoothness 
of a turned surface, comprising the step of controlling 

30 the vibrations of a tool holder during turning, 

characterised by the step of imparting a 
vibrating motion in the lateral direction to the tool 
holder. 

13. A method as claimed in claim 12, charac- 
35 terised by the step of imparting to the tool holder 

said vibrating motion by means of an actuator comprising 
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an active element embedded in the body of the tool 
holder . 

14. A method as claimed in claim 13, charac- 
terised by the step of controlling in a fed-back 

5 manner said vibrating motion by detecting the lateral 

vibration of the tool holder and controlling said actua- 
tor according to said lateral vibration. 

15. A method as claimed in any one of claims 12-14, 
characterised by the step of adjusting said 

10 vibrating motion to the feeding speed. 
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